TLR2/1 and sphingosine 1-phosphate modulate inflammation, myofibroblast differentiation and cell migration in fibroblasts.
Dermal fibroblasts are important regulators of inflammatory and immune responses in the skin. The aim of the present study was to elucidate the interaction between two key players in inflammation, Toll-like receptors (TLRs) and sphingosine 1-phosphate (S1P), in normal human fibroblasts in the context of inflammation, fibrosis and cell migration. We demonstrate that TLR2 ligation strongly enhances the production of the pro-inflammatory cytokines IL-6 and IL-8. S1P significantly induces pro-inflammatory cytokines time- and concentration-dependently via S1P receptor (S1PR)2 and S1PR3. The TLR2/1 agonist Pam3CSK4 and S1P (>1μM) or TGF-β markedly upregulate IL-6 and IL-8 secretion. Pam3CSK4 and S1P alone promote myofibroblast differentiation as assessed by significant increases of α-smooth muscle actin and collagen I expression. Importantly, costimulation with S1P (>1μM) induces differentiation into myofibroblasts. In contrast, Pam3CSK4 and low S1P concentrations (<1μM) accelerate cell migration. These results suggest that TLR2/1 signaling and S1P cooperate in pro-inflammatory cytokine production and myofibroblast differentiation and promote cell migration of skin fibroblasts in a S1P-concentration dependent manner. Our findings provide significant insights into how infectious stimuli or danger signals and sphingolipids contribute to dermal inflammation which may be relevant for skin tissue repair after injury or disease.